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Recent studies show that cycads are pollinated primarily by
insects. Ever since it was noticed that pollen-shedding cones of
Encephalartos Lehm. emit distinct odours at the time when insects
are present on cones, there have been questions about the role that
cone volatiles play in mediating the interaction between cycads and
their insect pollinators. A series of studies over the past ﬁve years
have greatly increased knowledge on the volatiles occurring in
Encephalartos Lehm. and their potential role in inﬂuencing pollinator
behaviour. This paper examines the advances made in these studies
and how they affect our interpretation of cycad pollination ecology.
The analyses show that several compounds in Encephalartos villosus
Lem. attract pollinators and provide the ﬁrst evidence of pollinators
attracted to traps baited with particular volatile compounds. The
study also shows how the composition of cone odour can vary across
the distribution of a species with no apparent change in pollinators.
The paper examines convergence in cone odours between species
occurring in the same area and puts these results into context with
other studies of cycad pollination.
doi:10.1016/j.sajb.2013.02.117
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The Protea genus in southern Africa (82 species) exhibits three
main pollination systems characterized by, for example, different
plant habits, ﬂoral scents and nectar sugar concentration. Bird
pollinated species are usually trees that produce tall poorly scented
inﬂorescences with hidden concentrated nectar. Insect-pollinated
species have lower growth forms, open-bowl shaped and strongly
fruity/sweet scented inﬂorescences with exposed dilute nectar. In
addition, there are potentially 37 Protea species that are visited by
rodents in the Cape. These inﬂorescences are also strongly scented,
emitting cheesy or sour milk ﬂoral scents with sweet honey-like
undertones. GC-MS analysis shows that the odours of beetle-
pollinated species are characterised by benzenoid esters and mono-
terpenes and rodent-pollinated species by low concentrations of
sulphides and green-leaf volatiles. The scent of the nectar alone has
been shown to elicit a feeding response from both beetles and
rodents, indicating that scent is functionally signiﬁcant and proposed
as the main modiﬁcation in ﬂoral traits accompanying shifts in
pollination systems in the genus.
doi:10.1016/j.sajb.2013.02.118
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The evolutionary success and high species diversity of angio-
sperms has been related to their often very speciﬁc interactions with
animal pollinators and it is believed that one key feature explaining
pollinator specialization is the emission of speciﬁc olfactory signals.
The number of volatile organic compounds (VOCs) emitted by
ﬂowers can be more than 100 for a single species and the total
number of compounds identiﬁed in angiosperms exceed probably
more than 2000 compounds. Although progress has been made in
the last decade our knowledge on the general evolutionary trends in
ﬂoral VOCs is still very limited. The reason for this is that most
studies have either focussed on single plant lineages or pollination
systems to investigate convergent evolution in ﬂoral scent chemistry.
Phylogentically informed statistical methods were only applied in
very few studies but the analyses were based on presence/absence
data thus reducing the information content of these datasets. Here I
present a comparative study using compositional (percentage) data
from the literature and unpublished ﬂoral VOC data of more than 500
species (ca. 1000 compounds). Phylogentically informed models
(generalized estimating equation, PGEE) and multivariate statistical
methods (Bray-Curtis similarities, NMDS) were used to analyse the
data with respect to the pollination biology and phylogeny of the
species. The results show that based on the ﬂoral scent patterns
angiosperms can be divided into two (main) groups: (1) species
with scent compounds similar to those found from degrading
protein, fat, and/or carbohydrates (brood site mimicry systems -
pollinated by ﬂies or beetles); and (2) species with scent compounds
indicating a non-degraded carbohydrate source (sweet or fruit like
odours - pollinated mainly by bees, moths, and butterﬂies).
doi:10.1016/j.sajb.2013.02.119
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Lichens are a symbiosis between an ascomycete fungus and one or
two photosynthetic partners, which can be cyanobacterial and/or green
algae. Lichens produce a diverse range of phenolic secondary metab-
olites or “lichen substances” that usually accumulate on the outer
surfaces of the hyphae. The ﬁrst reports of lichen substances dates back
to the 19th century, and since then about 1050 different secondary
metabolites have been identiﬁed. In addition to their role in chemotax-
onomy and systematics, lichen secondary compounds probably play
many different biological roles. These include acting as sun-screens,
anti-grazing agents, anti-fungal or antibacterial chemicals, allelo-
chemicals, and antioxidants. These compounds also appear to be
important in metal homeostasis and the pollution tolerance of lichen
thalli. The range of bioactivities identiﬁed to date suggest that further
research that eventually may result in the commercial production and
exploitation of pharmaceutically interesting lichen substances.
doi:10.1016/j.sajb.2013.02.120
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Plants adapted to small mammal-pollination show characters like
visually inconspicuous, bowl-shaped ﬂowers near ground level, stiff
stamens, easily accessible nectar and characteristic scent. The South
African Pineapple lily Eucomis regia is hypothesised to be small
mammal-pollinated on the basis of sharing these characters and as it
differs from insect-pollinated Eucomis species mainly in scent. Under
natural conditions and in the laboratory mice and an elephant shrew
were observed to become dusted with pollen as they licked nectar in
the ﬂowers. Pollen and dye was transferred to stigmas. Live-trapped
mice had large amounts of E. regia pollen in the fur around the snouts
and in the faeces. Selective exclusion of vertebrates, but not insects, led
to signiﬁcant reduction in seed set. Controlled pollination experiments
showed that E. regia is self-incompatible and thus entirely dependent
on pollinators for seed production. Spectral reﬂectance of ﬂoral tepals is
very similar to the green bracts and leaves, rendering ﬂowers
inconspicuous to insects. The scent of ﬂowers and nectar is reminiscent
of boiled potatoes due to the presence of the sulphur compound
methional, conﬁrmed by analysing headspace scent samples with gas
chromatography–mass spectrometry. Also the nonane derivative exo-
Brevicomin was found in two of the three studied populations, the ﬁrst
record in ﬂowers. Choice experiments showed that mammals are
strongly attracted to the scent of ﬂowers and methional. E. regia
resembles other Eucomis species pollinated by spider-hunting wasps
and carrion-ﬂies in ﬂoral morphology and colour as well as nectar
properties, but differs heavily in ﬂoral scent. Available evidence thus
suggests that pollination systems in Eucomis are mediated mainly by
scent rather than visual cues.
doi:10.1016/j.sajb.2013.02.121
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The leaf of Leucosidea sericea is used traditionally as anthelmintic
and in treatment of opthalmia in South Africa. Anthelmintic activity
had been reported from this plant. The aim of this study was to
identify and characterized the compounds responsible for the
anthelmintic activity using bio-assay guided fractionation. Bio-
guided phytochemical investigation of the ethyl acetate portion from
the acetone crude extract of L. sericea was achieved using repeated
silica gel column chromatography techniques. The structures of
isolated compounds were identiﬁed by interpretation of their NMR
and IR data and by comparison with reported values. The anthel-
mintic assay was conducted using guidelines approved by the World
Association for Advancement for Veterinary parasitology. The
antifungal activity was determined using a microplate dilution
method, while cytotoxicity on Vero monkey cells was tested using
the MTT assay. The isolated compounds were identiﬁed from their
NMR data as β-sitosterol, agrimol G and a mixture of agrimols G and
A. The Egg hatch assay EC50s for agrimol G was 0.52 mg/ml,
while that of the mixtures of agrimols G and A was 0.28. The
larval development test EC50s for agrimol G was 0.08 mg/ml and
0.11 mg/ml for mixture of agrimols G and A. This study is the second
report of compound been isolated from this plant species. The
compounds isolated have in vitro anthelmintic activity.
doi:10.1016/j.sajb.2013.02.122
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Microsatellites or simple sequence repeats (SSR) have become
the genetic marker of choice internationally for ﬁngerprinting
sugarcane varieties. SSR markers are able to identify co-dominantly
inherited multi allelic loci, which makes it an ideal marker for
ﬁngerprinting of complex aneu-polyploids such as sugarcane. In the
past, radioisotope (α-33P dCTPs) labelling was used to visualize the
ampliﬁed microsatellite DNA fragments on auto-radiographs. In
recent years, due to increasing costs and limited availability of
isotopes, researchers have made use of alternative visualization
techniques. Modern technological advances in electronics and
genomics have made genetic analysers popular for fragment analysis.
Genetic analysers produce electropherograms from ﬂuorescently
labelled primers that are incorporated into DNA fragments during
the polymerase chain reaction (PCR) amplicon synthesis. Advanced
software is used to analyse and identify the allelic variation between
ampliﬁed loci in different genotypes. At the South African Sugarcane
Research Institute (SASRI), a technique was developed for ﬁnger-
printing released sugarcane varieties using an ABI 3500 genetic
analyser and SoftGenetics GeneMarker™ software. All methods were
successfully optimised to minimise PCR artefact formation and
develop a high-throughput ﬁngerprinting method making use of
the ABI 3500 genetic analyser. Using the genetic analyser for
ﬁngerprinting resulted in a cost reduction of approximately 25%
and reduced turnaround time from a couple of weeks to a few hours.
The more cost effective and quick ﬁngerprinting technique has been
welcomed by the sugar industry. SASRI have already started to create
a ﬁngerprinting database of its released varieties including the
breeding populations.
doi:10.1016/j.sajb.2013.02.123
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The southern African Alliaceae Borkh. is represented by four
genera (Allium L., Nothoscordum Kunth, Tulbaghia L. and Proto-
tulbaghia Vosa) and 28 species. Prototulbaghia is a monotypic genus
endemic to the Leolo Mountains that are situated in the
Sekhukhuneland Centre of Endemism. The pollen morphology of
this genus has not been documented before, and the aim is thus to
describe the pollen morphology of Prototulbaghia siebertii Vosa and
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